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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent an 

orientation film from being damaged due to 

movement of spacers and to remove defect 

display by arranging an insulating 

film patterned so as to have plural apertures 

in one pixel electrode area on an 

array substrate or a counter substrate. 

SOLUTION: A pixel electrode 4 0 is arranged to 

be connected to a switching 

element through a source electrode 41. A 

grating-like insulating film 60 

consisting of silicon nitride and patterned to 

have plural apertuers 61 

dividing a pixel electrode area into plural 

parts is formed to cover a signal 

line 20; a scanning line 30 and a switching 

element. An orientation film is 

arranged to cover the whole elements. The 

insulting film 60 is formed to have 

plural apertures 61 in one pixel electrode 

area. Since reggedness is formed on 

the electrode 40, the movement of granular 

spacers in a display area can be 

controlled by the ruggedness. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the origmal precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Clami 1] Two or more signal line and two or more scanning Imes which have been arranged by crossmg on the 1 principal plane 
of a substrate. The switching element arranged for every aforementioned intersection. The liquid crystal layer pinched by the gap 
of the array substrate which has the pixel electrode connected to each of the aforementioned switching element, the opposite 
substrate which countered with the aforementioned array substrate and has been arranged, and the aforementioned array substrate 
and the aforementioned opposite substrate, the granular spacer holding the aforementioned gap, and the orientation film arranged 
in contact with a liquid crystal layer at least at one side of the aforementioned array substrate and the aforementioned opposite 
subsn-ate. It is the liquid crystal display equipped with the above, and is characterized by arranging the film by which patterning 
formation was carried out so that it might have two or more openings to the field corresponding to the aforementioned pixel 
electrode on the aforementioned array substrate or the aforementioned opposite substrate. 

[Claim 2] Two or more signal line and two or more scanning lines which have been arranged by crossing on the 1 principal plane 
of a substrate. The switching element arranged for every aforementioned intersection. The array substrate which has the pixel 
electrode connected to each of the aforementioned switching element, and the insulator layer arranged so that the aforementioned 
signal line, the scanning line, and a switching element may be covered, The liquid crystal layer pinched by the gap of the 
opposite substrate which countered with the aforementioned array substrate and has been arranged, and the aforementioned array 
substrate and the aforementioned opposite substrate, the granular spacer holding the aforementioned gap, and the orientation film 
arranged in contact with a liquid crystal layer at least at one side of the aforementioned array substrate and the aforementioned 
opposite substrate. It is the liquid crystal display equipped with the above, and the aforementioned insulator layer has covered a 
part of aforementioned pixel electrode, and it is characterized by carrying out patterning formation of the wrap aforementioned 
insulator layer in the pixel electrode, so that it may have two or more openings. 

[Claim 3] The aforementioned opening configuration is a liquid crystal display according to claim 1 or 2 characterized by having 
a polygon configuration. 

[Claim 4] The aforementioned opening is the claims 1 or 2 characterized by the width of face when cutting the opening 
configuration with arbitrary straight lines being less than 40 micrometers. Liquid crystal display of a publication. 
[Claim 5] The liquid crystal display according to claim 1 or 2 by which it is characterized [ which is characterized by the opening 
configuration which two or more whole openings corresponding to the one aforementioned pixel electrode make being a 
configuration where the abbreviation pixel electrode configuration was met ]. 

[Claim 6] Two or more signal line and two or more scanning lines which have been arranged by crossing on the 1 principal plane 
of a substrate. The switching element arranged for every aforementioned intersection. The liquid crystal layer pinched by the gap 
of the array substrate which has the pixel electrode connected to each of the aforementioned switching element, the opposite 
substrate which countered with the aforementioned array substrate and has been arranged, and the aforementioned array substrate 
and the aforementioned opposite substrate, the granular spacer holding the aforementioned gap, and the orientation film arranged 
in contact with a liquid crystal layer at least at one side of the aforementioned array substrate and the aforementioned opposite 
substrate. It is the liquid crystal display equipped with the above, and is characterized by arranging the film by which patterning 
formation was carried out so that it might have two or more island-like patterns to the field corresponding to the aforementioned 
pixel electrode on the aforementioned array substrate or the aforementioned opposite substrate. 

[Claim 7] Two or more signal line and two or more scanning lines which have been arranged by crossing on the 1 principal plane 
of a substrate. The switching element arranged for every aforementioned intersection. The array substrate which has the pixel 
electrode cormected to each of the aforementioned switching element, and the insulator layer arranged so that the aforementioned 
signal line, the scanning line, and a switching element may be covered. The liquid crystal layer pinched by the gap of the 
opposite substrate which countered with the aforementioned array substrate and has been arranged, and the aforementioned array 
substrate and the aforementioned opposite substrate, the granular spacer holding the aforementioned gap, and the orientation film 
arranged in contact with a liquid crystal layer at least at one side of the aforementioned array substrate and the aforementioned 
opposite substrate. It is the liquid crystal display equipped with the above, and the aforementioned insulator layer has covered a 
part of aforementioned pixel electrode, and it is characterized by carrying out patterning formation of the wrap aforementioned 
insulator layer in the pixel electrode, so that it may have two or more island-like patterns. 

[Claim 8] The claims 1, 2, and 6 characterized by the irregularity formed of the film or insulator layer by which patterning was 
carried out [ aforementioned ] being lOOOA or more, the liquid crystal display of seven given in any one. 

[Claim 9] The liquid crystal display according to claim 8 characterized by the irregularity formed of the film or insulator layer by 
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which patterning was carried out [ aforementioned J being 1500A or more. 

[Claim 10] The hquid crystal display accordmg to claim 8 or 9 characterized by the ratio of the chiral pitch of the 
aforementioned liquid crystal layer and the aforementioned liquid crystal layer thickness and the value of (a liquid crystal chiral 
pitch / liquid crystal layer thickness) being 10-14. 

[Claim 11] The liquid crystal display of the claims 1, 2, 6, and 7 characterized by the ratio of the chiral pitch of the 
aforementioned liquid crystal layer and the aforementioned liquid crystal layer thickness and the value of (a liquid crystal chiral 
pitch / liquid crystal layer thickness) being 10-14 given in any one. 

[Claim 12] The liquid crystal display according to claim 10 or 1 1 characterized by the chiral pitch of the aforementioned liquid 
crystal layer being 40-70 micrometers. 

[Claim 13] The liquid crystal display according to claim 12 characterized by the chiral pitch of the aforementioned liquid crystal 
layer being 60 micrometers. 

[Claim 14] The aforementioned insulator layer is a liquid crystal display according to claim 2 or 7 characterized by the bird 
clapper from a silicon nitride. 

[Claim 15] The pattern configuration of the film by which the aforementioned orientation film has been arranged at the substrate 
side by which the film by which patterning formation was carried out [ aforementioned ] is arranged, and patterning formation 
was carried out [ aforementioned ] is a liquid crystal display according to claim 1 or 2 characterized by being formed in the 
configuration where it met in the orientation processing direction given to the aforementioned orientation film. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIP TION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the liquid crystal display element which used the 

granular spacer as maintenance between substrates. 

[0002] 

[Description of the Prior Art] For example, an active matrix liquid crystal display device pinches a liquid crystal layer between 
an array substrate and an opposite substrate, and these two substrates are carrying out composition which stuck and was put 
together with the sealant arranged at the boundary region. Between these two substrates, the granular spacer for holding the 
distance between substrates is arranged. 

[0003] As shown in drawing 3 , the array substrate 1 1 is arranged so that two or more signal lines 20 and two or more scanning 
lines 30 may cross on transparent insulating substrates, such as glass, and it connects with a switching element and this switching 
element for every intersection of this, and comes to arrange the pixel electrode 40. Furthermore, as shown in drawling 3 , the 
insulating protective coats 60, such as SiN, are arranged so that a signal line 20, the scanning line 30, and the pixel electrode 40 
may be covered, and patteming of this insulator layer 60 is carried out so that it may not be formed on a pixel electrode. On these 
insulator layers and the pixel electrode, the orientation film for carrying out orientation of the liquid crystal molecule further is 
arranged. On the other hand, as for the opposite substrate, the counterelectrode is arranged on transparent insulating substrates, 
such as glass. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above liquid crystal displays, since the spacer was granular, by vibration, the 
shock, etc., it moved in the inside of the gap of two substrates, the orientation film was damaged, and the poor display had been 
caused, this invention was made in view of the above-mentioned situation, and aims at offering the reliable liquid crystal display 
element which can prevent the poor display by the granular spacer. 
[0005] 

[Means for Solving the Problem] The liquid crystal layer in which the liquid crystal display of this invention was pinched by the 
gap of an array substrate and an opposite substrate. It is a liquid crystal display possessing the granular spacer holding this gap, 
and the orientation film arranged in contact with a liquid crystal layer at least at one side of an array substrate and an opposite 
substrate. On an array substrate or an opposite substrate, it is characterized by arranging the film by which patteming formation 
was carried out so that it might have two or more openings to the field corresponding to a pixel electrode. Thus, irregularity will 
be formed on a pixel electrode by arranging the film by which patterning formation was carried out, and it becomes possible to 
control movement of the granular spacer in a pixel electrode field, i.e., a viewing area, by this irregularity so that it may have two 
or more openings, and it becomes possible to prevent the poor display of an orientation film depended for getting damaged. That 
is, the spacer arranged in the crevice which is opening will move only in the inside of an opening field. 
[0006] Furthermore, an opening configuration becomes possible [ lessening the formation field of an insulator layer by 
considering as a polygon configuration as compared with a circular configuration etc. ], and it becomes possible to make small 
the voltage drop of the liquid crystal layer by a charge being charged by the film by which patteming formation was carried out 
so that it might have two or more openings. 

[0007] Moreover, it is characterized by setting width of face when cutting an opening configuration w^ith arbitrary straight lines 
to less than 40 micrometers. The moving range will be controlled by less than 40 micrometers, and the spacer sprinkled by the 
field of opening by this can prevent the poor display of the orientation film by movement of a spacer depended for getting 
damaged. 

[0008] Moreover, by making the opening configuration which two or more whole openings corresponding to one pixel electrode 
make into the configurafion where the abbreviafion pixel electrode configuration was met, it becomes possible to lessen the 
formation field of an insulator layer, and it becomes possible to make small the voltage drop by the film which has two or more 
openings. 

[0009] Moreover, although the film by which patteming was carried out to the configurafion which has two or more openings is 
arranged in the above, the same effect can be acquired even if it arranges the film by which patterning formation was carried out 
so that it may have two or more island-like patterns to the field corresponding to a pixel electrode on an array substrate or an 
opposite substrate. The width of face of opening in this case will be equivalent to the distance between island-like patterns. 
[0010] 
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[Embodiments of the Invention] The gestah of operation of this invention is explamed \ism^ drawing 1 - drawing 3 below. The 
elements on larger scale in which drawing 1 shows 1 pixel of an array substrate, and drawing 2 are drawings of longitudinal 
section of a liquid crystal display, and drawing 2 shows drawing of longitudinal section when cutting with line II-II' of drawing 1 

[001 1] As shown in draw ing 2 , opposite arrangement of the array substrate 10 and the opposite substrate 100 is carried out, the 
liquid crystal layer 90 is arranged in the gap between these two substrates, spraying arrangement of the granular spacer 80 whose 
particle size is about 5 micrometers is carried out, and the liquid crystal display 1 10 of this operation gestalt is constituted, in 
order to hold the gap between these two substrates. Setting distance between substrates of the array substrate 10 and the opposite 
substrate 100 to 5 micrometers, liquid crystal used that whose chiral pitch is 60 micrometers. An orientation film is arranged at 
each of an array substrate and an opposite substrate, the orientation processing direction of each orientation film lies at right 
angles mostly, and the liquid crystal molecule is arranged in the state where it was able to twist about 90 degrees. 
[0012] The coloring layer 102 which consists of R (red), G (green), and B (blue) which have been arranged so that the opposite 
substrate 100 may fill between the shading layer 103 which consists of Cr by which patterning was carried out to the shape of a 
grid on the glass substrate 101, and this shading layer is arranged, and laminating arrangement of a counterelectrode 104 and the 
orientation film 70 is carried out one by one so that this coloring layer may be covered. 

[00 1 3] On the other hand, as an array substrate is shown in drawing 1 and drawing 2 , it is arranged so that two or more signal 
lines 20 and two or more scanning lines 30 may cross on a glass substrate 11, and the switching element 50 is arranged for every 
intersection of this. The drain electrode 21 and the source electrode 41 in which this switching element was formed in the gate 
electrode 3 1 of the scanning line 30 and this layer, the gate insulator layer 32 by which it has been arranged so that this gate 
electrode may be covered, the semiconductor layer 33 arranged through this gate insulator layer on a gate electrode, and a signal 
line 20 and this layer are arranged. Furthermore, connecting arrangement of the pixel electrode 40 is carried out to this switching 
element 50 through the source electrode 41. And by the thickness of about 2000A, formation arrangement of the insulator layer 
60 which consists of a silicon nitride of the shape of a grid by which patterning formation was carried out so that it might have 
two or more openings 61 which divide a pixel electrode field into plurality is carried out so that a signal line 20, the scanning line 
30, and a switching element 50 may be covered. Furthermore, these whole is covered and the orientation film 70 with a thickness 
of about 700A is arranged. Orientation processing according [ an orientation film ] to rubbing in an array substrate and an 
opposite substrate is performed. 

[0014] The patterning configuration of an insulator layer 60 is explained in detail using drawing 1 . To one pixel electrode 40 
field, the insulator layer 60 is formed so that it may have two or more openings 6 1 . At this operation gestalt, it is the size of a 
pixel electrode. Amumxbmum It was referred to as 70micrometerx200micrometer, and line breadth c of 
20micrometerx20micrometer, opening, and opening was set to 5 micrometers for opening. The opening configuration is a 
polygon configuration. In drawing 1 , the pixel electrode serves as a hexagon configuration and serves as a configuration which 
cut and lacked rectangular [ a part of]. There are ten openings to one pixel and the opening configuration of the whole which 
these ten openings make is making the periphery configuration and analog of an effective viewing area of a pixel electrode. 
[0015] With this operation gestalt, irregularity will be formed on a pixel electrode by arranging the insulator layer by which 
patterning formation was carried out so that it may have two or more openings, and it becomes possible to control movement of 
the granular spacer in a viewing area by this irregularity. That is, the moving range is controlled by opening formed in the 
insulator layer though it moved by vibration, the shock, etc. when it considered as a liquid crystal cell, and the spacer arranged 
on a pixel electrode among the spacers arranged by spacer spraying becomes possible [ making it small with / of an orientation 
film / a blemish ]. It is in the state which covered the insulator layer by which patterning was carried out to the configuration 
which has opening in the state of a liquid crystal cell, i.e., the gestalt of this operation, as a concavo-convex size, and has 
arranged the orientation film, and there should just be 1500A or more still more preferably that there should just be lOOOA or 
more of concavo-convex differences. Furthermore, in order to narrow the generating field range with poor orientation by rubbing 
processing of an orientation film, it is desirable to make a concavo-convex size into about 2500A or less. 
[0016] moreover, with this operation gestalt, although the opening configuration was made into the shape of a polygon, if 
opening formed in an insulator layer at least is plurality to one pixel electrode to say nothing of the effect same also as a circular 
configuration being acquired as shown in drawing 4 (b), an effect will be acquired compared with the thing of the configuration 
which does not form an insulator layer on the conventional pixel electrode - things are made 

[001 7] Moreover, with this operation gestalt, there are ten openings to one pixel and the opening configuration of the whole 
which these ten openings make is making the periphery configuration and analog of an effective viewing area of a pixel 
electrode. The formation field of the insulator layer formed on a pixel electrode by this can be lessened, and a voltage drop can 
be prevented, for example, the configuration which two or more whole openings will make if it is the case where a rectangular 
pixel electrode configuration is used like drawing 4 (a) -- a pixel electrode configuration - meeting - abbreviation ~ this effect 
can be acquired by ** made into an analog 

[0018] Moreover, although the insulator layer which carried out method formation of a wrap of a signal line, the scanning line, 
and the switching element, and the film which has two or more openings arranged on a pixel electrode in the same layer were 
formed with this operation gestalt, it is not restricted to this and you may form in a different layer. 

[0019] Moreover, although the insulator layer which carried out patterning was formed with this operation gestalt so that it might 
have two or more openings on an array substrate corresponding to one pixel electrode, the same effect can be acquired even if it 
forms the film which carried out patterning so that it may have two or more openings in an opposite substrate side corresponding 
to a pixel electrode. 
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[0020] Moreover, as a size of opening, when an opening configuration is cut with arbitrary lines, it enables this to control the 
movable range of a spacer that what is necessary is just less than 40 micrometers. For example, when an openmg configuration is 
made into a 20micrometerx20micrometer square, the length of the diagonal line of this square serves as the longest distance 
which a spacer can move. And the minimum value of the size of opening should just set up a desirable value in consideration of 
the rate of the formation field of the film by which patterning formation was carried out so that it might have opening to the 
precision of patterning, and a pixel electrode formation field etc. Moreover, what is necessary is just to set up a desirable value 
also about the value of the distance c beUveen openings, i.e., line breadth, in consideration of the rate of the formation field of the 
film by which patterning formation was earned out so that it might have opening to the precision of patterning, and a pixel 
electrode formation field etc. 

[0021] Moreover, to each of the array substrate 10 and the opposite substrate 100, as shown in drawing 6 and drawing 7 , you 
may arrange the insulator layer which carried out patterning at the shape of a stripe so that it may intersect perpendicularly 
mostly. Drawing 6 expresses the physical relationship of a pixel field, the patterning configurafion 202 of the insulator layer by 
the side of an array substrate, and the patterning configuration 201 during the insulation by the side of an opposite substrate. 
Drawing 7 is drawmg of longitudinal section when cutting with line Vll-VIf of drawing 6 when considering as a liquid crystal 
display 110. As shown in drawing 6 and 7, a liquid crystal display 110 pinches the liquid crystal layer 90 between the array 
substrate 10 and the opposite substrate 100, and it is 2. The distance between substrates of** is held with the granular spacer 80. 
The coloring layer 102 to which the opposite substrate 100 consists of R (red), G (green), and B (blue) on a substrate 101, the 
counterelectrode 104, the insulator layer 201 by which patterning was carried out to the shape of a stripe, and the orientation film 
70 are arranged one by one. The orientation film 70 is arranged so that a switching element (not shown) and the pixel electt-ode 
40 may be arranged on a substrate 1 1, the wrap insulator layer 202 may be arranged in the periphery section of a switching 
element and a pixel electrode and the array substrate 10 may cover these. Furthermore, patterning of the insulator layer 202 
corresponding to the effective pixel field of a pixel electrode is carried out so that stripe-like opening may be formed, and the 
pattern configuration of this insulator layer 202 has the stripe configuration which is mostly parallel to the orientation processing 
direction of the orientation film arranged at the array substrate 10 side. On the other hand, the insulator layer 201 arranged at an 
opposite substrate side also has the stripe configurafion which is mostly parallel to the direction of an orientation membrane 
process of the orientation film arranged at the opposite substrate 100 side. Thus, you may form the film which carried out 
patterning to both two substrates. Moreover, the insulator layer of the pixel field arranged at two substrates of each can prevent 
generating of the orientation poor field produced in order that the hair of eye an parallel hatchet and rubbing may not fully touch 
the orientation processing direction of an orientation film mostly at an orientation film, and can obtain the good liquid crystal 
display of quality of image. 

[0022] Although the film which carried out patterning only of the array substrate side to both the opposite substrate and the array 
substrate is formed in the above-mentioned example, you may form the film which carried out patterning only to the opposite 
substrate side. 

[0023] Although the film by which patterning was carried out to the configuration which has two or more openings is arranged 
with the gestalt of the above-mentioned operation, the same effect can be acquired even if it arranges the film by which 
patterning formafion was carried out so that it may have two or more island-like patterns 62 to the field corresponding to the 
pixel electrode 40 as shown in drawing 5 . The width of face of opening in this case will be equivalent to the distance between 
island-like patterns. 

[0024] As other operation gestalten of an island-like pattern, as shown in drawing 7 , you may make it a L character 
configurafion. Also in this case, the range of movement of the spacer by vibrafion etc. can be restricted. With this operafion 
gestalt, the island-like pattern 62 is arranged so that a right-angled L character-like portion may come to the direction side of 
incidence of the orientation processing direction of an array substrate. 

[0025] A level difference arises to a pixel field with a patterning film or an island-like pattern film so that it may have two or 
more openings on an opposite substrate or an array substrate like this invention in a liquid crystal display which has a patterning 
film and an island-like pattern film so that it may have two or more openings to the field corresponding to a pixel. With this level 
difference, when carrying out orientation processing of the orientation film by rubbing, the place where the hair of rubbing hits, 
and the place not hitting occur. In the liquid crystal display by which patterning was carried out so that it might specifically have 
two or more openings like drawing 1 , the place which the hair of rubbing does not hit near a membranous grid portion, i.e., the 
field where orientafion processing is not carried out, occurs, this orientation processing should do - the twist reverse to which 
the twist sense of liquid crystal becomes reverse may occur, the luminescent spot arose in the screen, and the liquid crystal 
molecule of the field which is not, and the liquid crystal molecule of the field where orientation processing is made had become 
the cause which lowers quality of image In a liquid crystal display which has a patterning film and an island-like pattern film on 
an opposite substrate like this invention, or an array substrate so that it may have two or more openings to the field 
corresponding to a pixel In order to prevent generating of the luminescent spot, it is desirable to set the value of (a liquid crystal 
chiral pitch / cell gap) to 10-14, and it sets in the above-mentioned operation gestalt. The chiral pitch of liquid crystal is set to 60 
micrometers, a cell gap is set to 5 micrometers, and the value of the rafio (a liquid crystal chiral pitch / cell gap) of a liquid 
crystal chiral pitch and a cell gap is set to 12. Table 1 and drawing 9 are used for below, and the relation between a chiral pitch 
and the occurrences of twist reverse is explained to it. In addition, a liquid crystal chiral pitch shows the liquid crystal bed depth 
per twist 1 rotation in the case of the liquid crystal molecule having been twisted and having arranged. 
[0026] Table 1 is the result of measuring the value of the twist reverse at the time of changing the chiral pitch of the liquid 
crystal of the liquid crystal display of the above-mentioned operation gestalt, and shows the relation between the value of (a 
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liquid crystal chiral pitch / cell gap), and the occurrences of twist reverse. Drawin>^ 9 is graph-ized based on this table 1. The 
occurrences of twist reverse of the level which does not have influence in quality of image when it sees as a screen are 40 or less 
[ per two ] 1cm, and made this quality-of-image success authorization level. It is desirable to carry out the value of (a liquid 
crystal chiral pitch / cell gap) for preventing generating of twist reverse 14 or less, and it is desirable to make a value that the 
point of the speed of response of liquid crystal is taken into consideration (a liquid crystal chiral pitch / cell gap) or more into ten 
so that drawing 9 may show. Therefore, if liquid crystal thickness is set to about 4-5 micrometers, a desirable liquid crystal chiral 
pitch will be set to 40 micrometers - 70 micrometers. Thus, the quality of image of a liquid crystal display can be raised by 
setting the value of (a liquid crystal chiral pitch / cell gap) to 10-14 on an opposite substrate or an array substrate in a liquid 
crystal display which has the film and island-like pattern film which have two or more openings to the field corresponding to a 
pixel. 



[0027] 
Table 1] 
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[0028] 

[Effect of the Invention] In this invention, to one pixel electrode field, the insulator layer by which patterning formation was 
carried out so that it might have two or more openings is arranged to an array substrate or an opposite substrate, or it becomes 
possible to control movement of the granular spacer in a viewing area by this irregularity by arranging the insulator layer by 
which patterning formation was carried out so that it might have two or more island-like patterns. It becomes possible to be able 
to prevent with [ of the orientation film by spacer movement ] a blemish, and to prevent a poor display by this. 



[Translation done.] 
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